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mm^^ mmm 

T^— L-^fye/>. L-b:x^s^'>. wvn-f l-us^>, l-u >(t/y 
, L-r:^/i^¥>'> L-:>'Di;>, l-^^/i/^^^, l-ta^— L-feu>, L-h 
i/:r— wty L-^ ui/y. L- h y :^ h 7 r L-S/x-7^>f ^ttJfL-:;i 

2 0 mm(DL-r ^ j m^mis^ ^mm^n&mmm.&n<oL-ty7.v^^ y 

ai— ;i/T^ — L-^VS/y. L-t;:^5^i;>, L->ryD-f S/>, L-Ui;>, L-n 
. L-hi/:^— L-Ay>. L-^ns/>. jlofL-h y t^>:7r>® 1 8S^©l- 
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M^n- K'rSDNAS33?tf®L-:ji>:t— Ff Sgl^^zi K>$:, L-:* 
L-r^ — L-^^:r— >-L--fey >X«L > - L 

etv^SSI^Mft^SrA 1 /MA 1 

(2) -^©ffiCDas&^Ai (i = 2~n) (D-^eST^ y^Srn- K-rSn 
Ai/Bij ( j = l — p) i:"r-5> 

(3) 1ttSligM*Jt®e)t.?£'ffi©i©v^*<D*>e>S:^3M®Sm^M#:A i/B i l 
. Ai/B i 2&tJ^Ai/B i 3$:^^-rS*^> ^ Tg^^Mfl^tt A i /B i 
1>A i /B i 2>A i /B i 3> • - >A i/B i p ®JlBCMtt*VhS < J&S 

(4) ife:T®^filA i (i =2~n) ©-^SST^ ymfCOV>T. (2), (3) 

t.nm\zvxm^^mt^mmumiif>^m^v. ^tie>©^M#:i:A i/ma i 
<^^m^^±xm.^'^t>^t=.WLiz^y^ (n-i) -etbe><z) 

( 1 ) «iMM^=&-^tfr ^ (-^esir ^ JWt) ©g23«j±cD&g*^A i ( i = i 
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4f 5|I 11 — 183664 



e>n-5gm^Mf*:$: A 1 /MA 1 

(2) A 1/MA l^mi^<DA2(D^^T^ ^^SrH- \^ir^zi F>$:^*JS1 

(3) #e>ti:fe2M^M#:©^ti-rti® A3©-^«igr^ F-r-&=3 F> 

C«^^9y^Pg6!rtC^M-t<5^€Sl®)i!g#*^ Al, A 2, ' • - ^ An® 

0] -g-SST^ y^©IB^J_b®<aS*^A i (i = l—n) TfeS, 
^©asfeJCM tiit^3g 7 {C|S«<Z)^SS$:fTV>, 3^ U ® n - k M^^diCW U 

[0 0 0 1 ] 
[0 0 0 2] 



3 



aj|iE# 2000-3 0 35034 



#5p 11 — 18366 



[0 0 0 3] 
[0 0 0 4] 
[0 0 0 5] 

m^M^mm-t^m^it. ^k^ch). ^i^(c), mmm. mmioh Rxj^mms 

[0 0 0 6] 

L-3^ny>, L-^;p^^>, l-T7I/=^— L-fe?;>. l-ki/;*-— 

[0 0 0 7] 
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#512 11 — 183664 



[0 0 0 8] 

$ tiT ^ > X ;i/ :7 >t ^ >> K*^^fi^-r o 

[000 9] 

L-i/:;(.^>(yj^ZfL-^^:i-~yizMm't^n \^2/}t. TGTilTGC {L-^T.y'^ y 
) ^miG (L-^5^:r^» <z)3aiii?^So — »g^^-^*^V>^©|lfil 8 

Mtt, 2 or^ yiltciMcDSH^ (3/6 1) X. L-t/7.'rO^V<l,tL-:^^ 
yf-Z/^^tlZitlZ:^^^ rCDZlil^. 1 0 0T4 7mJe<J:T?«^$tl-5SeM 

[0010] 
[0011] 



ffilE# 2000-3035034 



ij^s^l 1 — 1 8 3 6 6 



(D^rnr^ jm^mcDT^ >^mizmmL. ^i^fj^i^^^ii^r ^ j m^^timmt 

[0 0 1 2] 

*^9!#?>tt. ^Mm^^mnsL. ^mmm(D^mr ^ >^m^^timm<D^xa> 

[0013] 

S: @ 65 -5 =fe ® ^ S . 
[0 0 14] 

^^y^ L-:^nu>, L-^'';i/t?^>. l-t;i/^~>, L-feu>> L-hU7^=-y, 
L-A V y. L-^ n i/ y. Rxfi- hv^fh^ryoi 8 mmcDi-r ^ j m^^is^ ^ 
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#^ 11—183664 



2. L-T^->, L-r7./^^^>m. L-^;i/^5f L-Z7 jlZLJVT^ =LZ/. 

^-^J^^^rL-T^ — >, L-TX/\°^^>^. L-^*;i/^^>^, L-:7ain;i/r^ 
T>^/^^^>> L-:/nU>. L-^;i/^r^>, L-r^i/^— L-fey>, L-M^;r 

( 1 ) mnm^^^tir^ /m \^mr^ jwt) ®iB^jjt®^«*^A i ( i = i 
e)nssiji^M^t:s: A 1 /MA 1 i:*rs, 

(2) -eofficDSPfifc® A i (i = 2'-n) (D^Mr ^ jwl^^- \^^^^\^y^ 



7 ffiliE# 2000-3035034 



I 11—183664 

Ai/Bij ( j = i~p) 

(3) mm^mi^(Dvt>m^(D-m\f^^<Di}^^M:ksm(Dmm^mi^A i/b 1 1 

, A i/B i 2&t;A i/B i 3 ZlZlT'Sm^M^liA i /B i 

1>A i/B 1 2>A i/B i 3> - - >A i/B i p ©JdlCJS'ffijbVh^ < J&S 

(4) ^T(D^fi[Ai ( i = 2 — 11) <D-^«gT^ >^^{CoVNT, (2), (3) 
i: l^-^tc L xm^ Sr^-t S SiSI^Mft: S:^^ ^ ti e> CD^M#: ^ A 1 /MA 1 
(DWtmi^^^Xm3!f^^t>-^r:iMiz3X (n-l) M®^M«iS:#^U •etie>(D 

(1) ei^M^S:-^tfT^>?SI (^egr^ y^) <DBg^J_h©€ig;?j«A i (1 = 1 

~n) x$>^. nm(D^^r^ jm^^t}^^mm(Dr ^ jm^ *)tit^mmm& 

A 1 /MA 1 

(2) A 1/MA l^^^|:(Z)A2(Z)#5gT^ v^mSrn- K^-Sn K>$:lf^3gl 

^b, r4a^^±MT#g^bT#e>ti:fe2M^M#^^ge®®^^?SffiS:{RI 
^b. ^Stt©ll^v^=b(Z>;^)^e>m:^3M®3M^M^*$:^4', 

(3) #e>tiife 2M^M#®-e4x^n®A 3 CD-i-fiSr ^ y g|$:ii- K-rsin K> 
SIS:^^ 1 izmmo) 1 8 ai^® #® T^y^^n-K-tSrrK^ XU^ b fcH^M 
»^^^f^^b, Zlti$:^i^«HIST'^3^bT#e)tife3M^M^^mge3K®^ 
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ffi^#2 0 0 0-3 0 



#^ 11—183664 



9. ^pg^rtc^M-r-saj^^wRH*^. Ai. A2, • - - , AiKommm^^ 

10. -g-eSr^ /^<DBB^-i:®^®*«A i (1=1 — 11) T?$>S. nMCD-^«S 
mvxiti ^csB«(Z);?^^^TV^, 3^ *; ® n - k M<Z)^^lCBg L T 9 {CfB«®:& 

[0 0 15] 

[0 0 16] 

-So 

So ^®#'5r®T^ y^K^J-b^^aS^, Ai (1 = 1—11) il-r-S. 
[0 0 17] 

S>1^>*-— ;i/T^ y /<3/'^^5f-'e(methionyl-aiBinopeptidase)0D;RlS#Mtt{Ctl& 

V\ ^^:t:^>$:T^ >^5K^A^e>J^il$-&<5c:i:*^-e^-5o 
[0 0 18] 
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>- L-r^ — L-:3l^:r~>- L--fei; % b < L >l ^^f- 
[0 0 19] 

■?-©^(D^^®Ai (1 = 2—11) (D^if^r ^ jmizmi^x.^mr^ jm^ 
=3- K-rsn K^sra^n-^o 0 1 4 CD 1 . K.mm(D^^r ^ jm&.^(om<Dr 

[0020] 

SPfi:#Me5^M^i: bTtt, Zolleri:S«ithe>©:&^S (ZoUer, M.J. and Smit 
h, M. (1983) Methods in Enzymology, vol.100, p.468)J^XJ^^(D^M:^i^. ^fc 

[0021] 

Bi j (j=l, ~p) ii-rSo A i /B i j m^MMi^(Dm^^ 

m^^%<Dii^^m^^^<Dft^. fip-^, A i/B i 1 >A i/B i 2>A i/B 

i3> • • >Ai/B i p®m^c^M^^^®?s&^4*M^s<3&s=focDi:•rs„ 

[0 0 2 2] 

A i/B i j gSUgMOeJ-^, ?S^£CDllSV^%CD*^e,^;^3M®«g|^M> fiPt> 



1 0 
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11 — 183664 
. A i/B i 1. A i/B i 2, jRtFA i/B i 3 =&3g4*o 

±x<Di (i = 2 — 11) ^cov^Tlmci;e>^c^^J^, ^ti6®^M^ a i /ma 

lCD^MS:^TM»-&t>-e::t:S;*:3 X (n-1) <@®^M^S:f^§SL. 3 x (n- 
[0 0 2 3] 

[0 0 2 4] 

_tSH^^#^0 0 1 S — O 0 2 2 K:|3^Lfc-^«Sr ^ 7^^-^*3&V^®l^®f^ 
[0 0 2 5] 

_tiBa^##0 0 1 8, 0 0 1 9 lCgB^Lfc:&^felCfiev%A 1/MA l^M^*^^ 
[0 0 2 6] 

M#:A^Bv^fc'$tlSo 2a^M<^)e)■^?S'l^©li5v^=fe(D*^e)ft:^3ffi® 2M^M^*^ 
M^o^r^JW. (S:^18«) (citJfeL}fe3m^M<*:S:-eti^tif^igL (M:*:, 

1 1 ffiSE# 2000-303 5034 



11 — 1836 6 



[0 02 7] 
[0 0 2 8] 

tjti3. mm(Dm^X'. mm-t^m&KDmmi:. ai; a2, • Antvr^ 

[0 0 2 9] 

mm^^o 0 2 5-0 0 2 8Kmmhtc^mr^ /m%:^^rJ^l,^mm<Di^m:& 

[4 (Al) +18 (A2) + 54 X (n-2) (AS—An) ] ©^M^I^S: 
[0 0 3 0] 

[0 0 3 1] 
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[0 0 3 2] 

:^nm<Dmmmiz^\'^xit. mitm7tmm<oi%mmtLx. :kmmm^(DP\i 

i^r^jm^^t.fji\t^^t/'^-t--€(Di^m^^i^x\i^^a 

[0 0 3 3] 

^ - =r - K S DN ASB3?ff ^ ^ ti -rtia^ L T V > S c 
[0 0 3 4] 

@H^J^Se^i## 2 CDDNAtt. 2ti:|§^#^A^#^L;t@B^J (Journal of Biochemi 
stry vol.117, p. 480-488(1 995 )lCfB^) StSpoM^^X.:/^:;^ ^ KpTZDHFR20^ 
b T, M 5' -gga.tccttgacaattagttaactat-3' t. 5* -ggatccttaacgacgc 
tcgaggattt-3' <Z)2oOD::^^>r'7-DNAS:MV>TPCRSS:Mv^T#i?'e^^„ 
. iB^J#-^2(^iS^JlCS-c5v>T>fb^-^^^tCJ:oT=fof^$gX^S„ 
[0 0 3 5] 

mmmmm^^ 4 mum. ism®®iisfei*DNA*^e,, -wj^ji. 5'-gctagcacag 

actactggcaaaat-3' i:5' -ttaccatacggtaacattcgacg-3* iZ^'T'^^ ^ '^—DM^jfQ 
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CO 0 3 6] 

AS-DHFRttlSSMC?) T ^ >^ ^<fc U CD ^ 1 . 16, 20. 42. 2S5lO^ 

mi^biiH. AS-DHFR® 1 . 1 6, 20, 42 RXJ^ 9 2 # @ CD jjl^:^— > ^fffli 

^ 7 liAS-DHFRCD 1 6#B&tJf2 0 # B CD;>t Srft&CDT ^ ^ ^"eMill bfe 

[0 0 3 7] 

l#S®^^>r:^>{C»bTli, ^^##0 0 1 8 — 0 0 1 9lCgB«Lfc^S 

L/TMtin:e:o (ai#M) rcD^M^^. AS-DHFR-Aii:i&#t:Jfco 

[0 0 3 8] 

AS-DHFRCD16, 20, 42, ^t;92#B(Z)^^;^-^>^crebT^i, -etl^tl^^:^ 
— >CD3 K>^ag>-5ATGS:NNY (NttA,T,G,CCDig«S:^b, Yti, T,Ci5D|g^$:^-r 

^i: bT^f^si^stiCDh LT, r^— -7 3i—)vr^—y. ri^^^^^yti^. 20 
#gcDr^ 7mi:LT«^jg3&%0Di: LT, -ryn>f$;'>, n>rs>>, AU>*^ 



1 4 
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[0 0 3 9] 

iffl^-a-fc-Br-S Zmz^V. AS-DHFR-Al(D42^t;92« g ® T ^ ^ miB^I^Mf*^^:^ 
i^b, #e>ti)^^M^ls®i^»SH3?ai:®l^?S14$:S!l^bfc^^. 42# B A^f^ n S/ > 

msm^ o AS-DHFR-Al-M42Y-M92Fi:i&#ttfeo (^6#M) 

[0 0 4 0] 

D >r $/ 71 y > S: Jffl«^-^t>-fr S z: IC j: *J . AS-DHFR-A1-M42Y-M92F® 16 

mfi^m^nr^a -^(d^x^j. i6^Bti^T7.n^^yx2o^uit}^u4 ty^aym^^ 

(AS-DHFRCDMIMA, M16N, M20U M42Y> M92FCD#:?l ^>*-— 

ANLYFje^^tct), wsM^^J; »;l^v^?s^4$:^-r^^^M^=•$:■^^^v^^M^^: 

L/T, AFLYF, AFIYF, ANIYF, AFVYF, ANVYF:^ iftf9M<Z)^M«i*^#e>tlfc„ 
[0 0 4 1] 

^LTV^S„ ^I?;5;< i:%:*:^re(^)^^S^C^^!oTS^^4MSmBB^J^^^bTV^<zl 
^:^cJ: i^iSM^^j: vm\'^fs^^^^mnm'f-^^^^\'mmizmmx^^ 

[0 0 4 2] 

^i/^-r-iHt. i85r^jm^vm^-^n^i!)K z:(Z)e>-^i58S:tJ^i69#g© 
m^i^m-t^:&miivx. mmmi^tB^i^xit fmmmmmK.^&^^^r^JWti: 



1 5 
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[0 04 3] 

ly-Gly-Gly-Ser-Gly-Gly-Gly-Gly©gB3^J-eo)& V^}elllt-^^ajK (Zltl$:NL-;^r 
Kit:^^^->AX:^iy7.^^ y<D\i^'fn%^t.ti^\'^o k^iLYFtm^^-^^Zt 

i/^-f-- -^(Dmm I [DHFR?stt] (nm. ^ tfic-r s 3 i: k <fc y . nl-# - 

-^CD^Stt I: Jtg^-e ^ S i: v> ^ Sr^-f S o 
[0 044] 

-r -5 y ^ >f -7- $:M v>T ^ > tjr Ai^SMmiSM^tt # e> tife^M«tcol& 

©tSliSratbfeo ziOiEMflt^:, NL-:^J/^-^— -^CMISSL) 
[0 0 4 5] 

^{C, NL-^2/^^-'^(I1158L)®^^^-^--^aJ4>®168#a©j?l^:^— ><D 

8L,M169I)i:i&#Wfc„ 
[0 0 4 6] 

#^tlfeNL-:¥5>^^--fe' (M158L,M169I)®DHFRglJ^, y >;{7-^:»-. :R.tJf=SrS/ 
[0 04 7] 
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\,^mm(D^m:^mz <fc ^ xi^m«iM^ji^mr ^ jm^±<^t.tst v>^t (omm 

[0 0 4 8] 

t:p\i\^umwi + NADPH -> -T^h^tiKnig^ + nadp+ 

[0 04 9] 

ncf^xmrn-tiiZiiii^x^^. :^mmK.^^^x. mmjs.mm(Dm^^. somMu 

ymmWW. (PH7) , 0.1«M NADPH. 0.05«M S;?b: FnUgg. 12mM 2 - :f. 

m^tc*)(omit&^m:^v. :i<Dm^^^xm^<DmmiLr:i, 

[0 0 5 0] 

^i/^y + nH20 -> m^tyU—:^7tVd[^ — 
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[0 0 5 1] 

fee ■ 

[0052] 
[0053] 

2jc^WtCJ:oTSg5g$tbfc, «gMM^S:-^*:SiVAi;ii FnH^jg^P^iSttFs; 
$ i/X5^>r >^ttJf;pl $:Sg^J{C-^* ^V^fc^^), O.lMCDi^aS®!©^ 

mio^<D mr izi&r-t^. r ® <fc e) izum^^ s: s r j: y ^ircdj^m 

(3D^^fiK:W#-e^ i: ABUSES tlT V^ So 

[0 0 54] 
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(DPCR^yh. mmmm. t4-dnau jSLx:fizmM^y^Ty^'^^^i^^ii 

[0 0 5 5] 

TV>So (M. Iwakura, B,E. Jones, J. Luo, & C.R. Matthews, J. Biochemistr 

y, 117 , 480-488 (1995) izmW.) 
[0 0 5 6] 

kS-mFR<DMB^ii rpTZDHFR20j i::J&#ite>tifc::^^x^ K^cM^^^i*tlTv^ 

-5(M. Iwakura, B.E. Jones, J. Luo, & C.R. Matthews, J. Biocheaiistry, 117 
, 480-488 (1995) {CSB^) o 
[00 5 7] 

2 :*:®fl:^'^!^t^^>f T— DMA, 5* -ggggatcctcttgacaattagttaactatttgttataa 
tgtattc -3' JSlXJ^ 5' -ggggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' 

[0 0 5 8] 

©'fb^-nJ^:/^^ v'— DNA, 5'-ggggatcctcttgacaattagttaactatttgttataatgtatt 
c -3' ^5:15 5' -cgcaatcagactgatngncatggaagttcctccttttccggatt-3' (fe^L^ n 
lia,c,g,tODiaSS:^i3-r. ) S:fflV^TPCR^g^C J: y JfilgbfeDN A (rttS:DNA2 
^ <5 o ) h2 z^a^it^"^^ 'f'y^'^— DNA. 5' -ggaggaacttccatgncnatcagtctga 
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ttgcggcgctagcggtagat-3* it^MV. nlt^,c,g,t(D^&^Mt>'to ) JkX!^ 5' see 
gatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' V^TPCR^tC J: *J Jif$S 

L/fcDNA (z:ti^DNA3i:t-So ) $:f^Sgb. mz^ mkZHMAB^mMm^l^-^ 

<30^, 2 2|s:®'ft;^'^j^>^^>fV— DNA, 5'-ggggatcctcttgacaattagttaactatttgtt 
ataatgtattc -3* jgltK 5' -ggggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg 
-3' $:ffi^^TPCR^^CJ: yit^iabT#e>4^;tDNA (z:tL$:DNA4iit--5. ) $:f^i^b 

fee 

[0 0 5 9] 

DNA4$:Bamei7?^||TL/fc^> r^|R(D:^^X^ K^^^ ^ -pUC19$:BamHIl?^||r b 

m^i (1 gcDcfeiS. 5ga)Si»x:^^x, 8g©by:f loo BgODT 

%U<ttL-^^::t-->-L-^n y >tC^Mb7t»'e^*^M^j2,^nfe?^«« 
m«c$:^jltb7^o :^M6L/fe?^M«RSI«fc-^n^n$:^^l (1 l«>fey5 g®:^ia 
, 5g(D^«x^::?., 8g®>y:^h>, JkV^lOO mgODT^trS/ y >:M- y ^^AS: 
-^^•ev^S) T?37S-e-l!te^#b. 660n»©lgi3tS*n jC^lD-fr. 1 
ml *^e)af*c?:J|XmL/> 0.2nil(?)10mMy >mM^M(pH7.0) IC^^L, 

[0 0 6 0] 

(^1) 

L-:;^^:^— >- L- T^~> 103 



taU^ 200 0- 3035034 



#5p 1 1 — 183664 



(AS-DHFR-Al) 

L-:>l5^;r— >-L-l2U > 98 
L->i^>r— >-L-:;^n y > 89 

[00 6 1] 

bTV^SZli:*'5^$tlfc (3<Z)^M^$:AS-DHFR-Ali:l9?-f-So ^fe, AS-DHFR-A 

l(3!)«^^$:ffi«^3a.^:ejffi«^m^-:^^:^^ KS:, pAS-DHFR-ai i:|9;-r<5) . ^fc 
, AS-DHFR-Al^rUfSlCSltSgbT, T ^ >^*Sg®iB^J5:lll^iti:z:$, 99%je(J:*V 

MV>T^3^f -SI^IC, ^^^T— AT^ //<3^5^^*--^(Bethionyl-aminopeptidas 
[0 0 6 2] 

AS-DHFR®16, 20, 42, ^5:tJf92#a®>l^::«-^>lCg|bTtt, "etl-?tl:3l5=^:r 
K>T^Satg$:nny (nlia,c,g,tCDJg^S:^b, rlia,gCDJ|g^S:, ylic 

[0 0 6 3] 

16#gCD^^:t->(Z)^Mf*f<5Df^$SlCli, DNAl Sr^Mi: bT, 2 ^JcO-ffc^-^ 
^:/^>f V— DNA, 5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' i:5 
* -ggcatggcgttttcrnngccgataacgcgatctaccgcta-3* TPCR^tC J: *) iffg b 

DNA (rtl^DNA5i:f So ) il 2:^<Djt^^^zf^^'T-DM, 5' -gatcgcgtta 
tcggcnnygaaaacgccatgccatggaac-3' J^ZJ^ 5' -ggggatcccttatgcacagccaccgccaccac 
gacgctcgaggat t tcg-3' ffl V ^ T PCR^ fC J: »J ififi b^DNA (mS: DNA6 
o ) Srf^SSb, ^IC, DNASilDNASSrl^gm-^bfeiO-fe, 2;t:®'ffc^'^^:^^-f-7 
— DNA^ 5'-ggggatcctcttgacaattagttaactatttgttataatgtattc -3' S-tJ^ 5'-gggga 
tcccttatgcacagccaccgccaccacgacgctcgaggatt tcg-3' 5:M V^TPCRMlC J; U i^ipg U 
T#e>tlfcDNA (rtlS:DNA7i:-rSo ) S:f^igL.:fe„ DNA7$:BainHIT-®»Tbfe^, 

0 0 5 9 i^i^ic b T^^^«i 1 3 a — - SrlB'^, 

S:^2lC3tbfeo 



2 1 



miE# 2000-3035034 



It 



4f ^ 1 1 — 1 8 3 6 6 
[0064] 

(*2) 

L-T^— > 99 
L-rx/N°^¥>^ 9.5 
L-^ocn/l/T^ — > 234 

iyZy 31 
L — 44 

L->ryn^S/> 52 

L-n>f 30 

L-rx/t^:^> 100 
L > 1.7 
L-r;i'=^— > 60 

L--fey> 95 
L - h 61 
L-AU > 34 
L—^Uty> 73 
[0 0 6 5] 

[0 0 6 6] 

20#a©X5^:r->®^M^®f^^{Ctt. DNAl LT, 22^®'fb^-a- 

J^y^'^W '7— DNA, 5'-ggggatcctcttgacaattagttaactatttgttataatgtattc -3' i:5 
• -aggcaggttccatggrnnggcgttttccatgccgataac-3' ^ M V^TPCR^^C J: U iiiifi U ^ 
DNA (Z:nS:DNA8i:-rSc ) il 2 3^<Z)fb^-^^:/^-f V-DNA, 5' -ggcatggaaa 
acgccnn3rccatggaacctgcctgccgatc-3' ^Zf 5' -ggggatcccttatgcacagccaccgccacca 
cgacgctcgaggatttcg-3* ^ffiVNTPCR^felC J: UJtiliL/feDN A (rtl$:DNA9i:t- <6 
o ) ^i^miy. ^klZ^ DNA8i:DNA9S:|m*M-&b;fe®t», 2 ^fCCDft^-a-^:/^ >r V 



2 2 
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1—18 3 6 6 4 



— DNA, 5'-ggggatcctcttgacaattagttaactatttgttataatgtattc -3' J^Zf 5*-gggga 
tcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' 5:^ V^TPCR^IC <fc V fififg b 
T#e>ti:fe:DNA (rtl^rDNAlOil-r-So ) ^i^mvt^a DNAlOSrBamHI-e^^rUfc^ 

, mm^^ 0 0 5 9 ^ mmiz Lxm^^^ i ic^w-r s no ^m^. ^<Dm 

[0 0 6 7] 

(^3) 

L-T>^A^=^>^ 3.7 
ifVi/> 0.8 

L-tix^e;>> 1.7 

L — f\fU>(t/> 182 
L-n>f i/> 283 

h-zfa V y 1.2 
L-r;!/'^— > 2 

L-t y > 20 
L - h Ix:^-— > 63 
L-AU > 122 
L-^n^> 46 
[0 0 6 8] 

^i/y, AV yij^B^tif^. 

[0 0 6 9] 

42#B®:ji^:*-~><D^M**tCDf^S?lct^, DNAl Srl^Mi: LT. 2:^<Oit^^ 
j^:/^>f V — DNA^ 5'-ggggatcctcttgacaattagttaactatttgttataatgtattc -3' i:5 
' -ccaggtatggcgcccrnnaatcacgggtttatttaaggtg-3' V^TPCR^IC J: »J ifjli Lfe 
DNA (ZLtlSrDNAllh-rSo ) 2 2|C®^^-&^:/^>f "T-DNA. 5'-aataaaccc 
gtgattnnygggcgccatacctgggaatcaa-3' Jj^Xf 5' -ggggatcccttatgcacagccaccgccacc 
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acgacgctcgaggatttcg-3' $:mv^TPCR^^C J; UifiPib^^DN A (Zitl^DMUt.'t 
-&0 ) ^r-f^^L, DNAlli:DNAl2$:|^»ig-^L:fe®t». a^fccDfb^-a-^^^ 

>f V— DNA. 5'-ggggatcctcttgacaattagttaactatttgttataatgtattc -3*^ttJf 5'-g 
gggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' Srffi V^TPCRS^C J: U ii^ 
ipibT^i^tlfcDNA (3;n$:DNA13^-r-5o ) $:#^Lfcc DNA13$:BamHI"e-^»T L 
mm^^ 0 0 59 t mmi^l^'C^^^^ l l-^W-r S n n~- SrH^, ^ 
®M:^$:^4K:atb:feo 

[0 0 7 0] 

(^4) 

L-T5r::i> 63 
1.-^31— JVT^ — > 49 
i^U 5.5 
L,-hUyt=-y 14 
L-AU > 71 
L-^0 2/> 167 
[007 1] 

[0 0 7 2] 

92#g®:>l5^:r->©^M#i®f^S?K:tt. DNAl UT. 2:^<Ditm^ 

j^y^-f V— DNA, 5' -ggggatcctcttgacaattagttaactatttgttataatgtattc -3' i:5 
'-tccgccgccaatcacrnngatttctggtacgtcacctgcg-3' 5:MV>TPCR^lC<fc U JfipiL/fe 
DNA (ZltlS:DNA14i:-r-5o ) 2 ^Jc^fb^-^figy^^T V-DNA. 5' -gacgtacca 
gaaatcnnygtgattggcggcggacgcgttt-3' ^tJ^ 5' -ggggatcccttatgcacagccaccgccacc 
acgacgctcgaggatttcg-3' $:fflV%TPCR^lC J: yiffgLfeDN A (z:tlS:DNA15i:i- 
-5„ ) S:#igL> «>CIC. DNA14^DNA15S:raS^-^Lfe®-^. 2>*:(Dfb^-^^>^^ 
>fV — DNA, 5'-ggggatcctcttgacaattagttaactatttgttataatgtattc -3'^tJ^ 5' -g 



jSfili#2 00 0- 3035034 



#5p 1 1 — 183664 



gggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' $r M V>TPCR^SlC <k *J iff 

fe^, e^H-^o 0 5 9 i:l^^{cUT*^^«si ic^W-r-sun--?:^^, 

[00 7 3] 

(^5) 

L-TXA^=^>^ 34 
L-:7air.;i/T^ — > 69 

^vt/y 0.2 
L-'fy n>f s/> 37 

L-T>n/^— > 0.5 
[00 7 4] 

^ >f y n >f > s ti c 

[0 0 7 5] 

r^JCK:, AS-DHFR-Al®42SB(Dr^ ^'^^OT^f^^J&T^ >^m-e^SAi; 
n >r J/ > i: S:M»-^t>-&S r HiZ J; »; , AS-DHFR-Al©42S:tJf92# S © T ^ y'^S 
[0 0 7 6] 

pAS-DHFR-Al bT. 2 2|s:CDffc^-^^y^>rv-DNA. 5' -ggggatcctctt 

gacaattagttaactatttgttataatgtattc -3' i:5' -ccaggtatggcgcccrwmaatcacgggttt 
atttaaggtg-3' (r«ahg(3!)iga%, wttaiit®ig«S:. mttaiic<Z>JS^?:^-r, JB^ 
TI^^)$:MV^TPCR^^C<^: »;itifib;/^DNA (rtl$:DNA17i: ) i:2*(Z) 
^b^-^J^:^^ ^ T — DNA, 5' -aataaacccgtgattkwygggcgccatacctgggaatcaa-3' (k 

gggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' S:M V>TPCR^IC J; y if 



2 5 
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11 — 18366 



ip|b:^DNA (zm$:DNA18i:-r-5o ) rj^CfC. DNA17^DNA18$:H4tl 

2 2fs:®<b^-^^:^^^*^— DNA, 5' -ggggatcctcttgacaattagttaacta 
tttgttataatgtattc -3' jSitK 5' -ggggatcccttatgcacagccaccgccaccacgacgctcgagg 
atttcg-3' S:MvVTPCR^CJ:»;iii|@bT#e>nfcDNA (3tl?:DNA19il-r5. ) S: 

#^tufeDNA19$:|gMi: L/T> 2 2^®^l:^-a^^:;^^>r"7--DNA, 5' -ggggatcctcttg 
acaattagttaactatttgttataatgtattc -3' t. 5-tccgccgccaatcacrawgatttctggtacgt 
cacctgcg-3* S:MV>TPCR^lC<fc »Jit «iLfcDN A (:!:tlS:DNA20il-rSo ) ll2 
:^<D'it^^^Zf^^'^—l>M^ 5' -gacgtaccagaaatcwtygtgattggcggcggacgcgttt-3 
' ^tt? 5' -ggggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3' SrffiV^TPCR 
SfetCj: yifipibfeDNA (rtl«:DNA21i:'r-5o ) Srf^iib, ^klC, DNA20i:DNA2 
l$rHMM:^L/7^®"b, 2 2{t<Z)fl:#-^^::/^>r'7— DNA, 5' -ggggatcctcttgacaatt 
agttaactatttgttataatgtattc -3' JkXf 5' -ggggatcccttatgcacagccaccgccaccacga 
cgctcgaggatttcg-3' $:MV^TPCR^^C«fc U iiifibT#e>tlfeDNA (r4x^DNA22i: 

•rso ) ^f^$gbfco 

DNA22S:BaBHI-^^»Tb:feL^, ©^##0 0 5 9 HmmKVXm^mi&l JC^W 
[0 0 7 7] 

L-5^ne/> L-7ai— ;i/T^~> 320 

L-^ne/> L->ryn>fS/> si. 3 

L-7lU> L--7X— ;i/T^ — > 102 

L-/iy> L->fynw^>' 58.9 

[0 0 7 8] 

3. ® Ig^. 42# S n i/ > •e92# B 7 X — A/T^ — > ©^a*-^t>-ft:!?)^S% 
ll^V%?Sffi$:^L/fc (W^Mmm<Dmsm&.±) . r©IEM^S:> AS-DHFR-A1-M42 
Y-M92F^^xf S» ^tc, AS-MFR-Al-M2Y-}i92F(D^^^J't:m^7i./vtdm^M^Zf 
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^ ^ K S: , PAS-DHFR-A1-M42Y-M92F i: ife-fy- „ 
[0 0 7 9] 

AS-DHFR-A1-M42Y-M92F0D 16^U(DT ^ J Wit LX tS-M ^T^/^'^^-ST^ — 

Tf^s^rvn-f n>f$/>, 7iu>i:'S:JHI*^fc-ftSzii:K:J: »J, as-dhfr- 

Al-M42Y-M92F<Z)16JttF20Sg®T^ yma^^M#:S:f^^b, #e>tlfe^M#® 
[0 0 80] 

pAS-DHFR-Al-M42Y-M92F$:I^Mi: L/T, 32ft®^b^^^y^-f V-DNA. 5* -gggg 
atcctcttgacaattagttaactatttgttataatgtattc -3' il5' — aggcaggttccacggrkwggc 
gttttcrytgccgataacgcgatctaccg-3* i:5' -aggcaggttccacggrkwggcgttttctgcgccga 
taacgcgatctaccg-3' S:MV^TPCR^lCi: yii*gL/fcDNA (z:n^DNA23i:-rSp 
) i:3*(Z)'fb^^^"^^^ V— DNA> S'-gatcgcgttatcggcarygaaaacgccmyccgtgga 
acctgcctgccga-3' il 5' -gatcgcgttatcggcgcagaaaacgccimyccgtggaacctgcctgccga-^ 
3' 5' -ggggatcccttatgcacagccaccgccaccacgacgctcgaggatttcg-3* $:MV^TPCR 
miZjzVi^mV-^DN A (Cltl&DNA24i:"r€>. ) ^IC, DNA232:DNA2 

4$:ra4M-^b7fe®^, 2 2^<©fl:^'^JEKy^>f -^-DNA, 5'-ggggatcctcttgacaatt 
agttaactatttgttataatgtattc-3' ;S:tJ^ 5' -ggggatcccttatgcacagccaccgccaccacgac 
gctcgaggatttcg-3' S:^V>TPCR^{C <fc »> ifipg bT#e>*i:fe:DNA (z:4xS:DNA25i:'r 
So ) S:f^igb:/^o 

DNA25S:BaBHI-r^Wrbfe^> ^^##0 0 5 9 I^^IC L T^3^^«1 1 tC^W 
[0 0 8 1] 



(^7) 



CDHFR?Stt] 



(20#a®T^y^) 



240 



L-n-f i/> 



579 



L-/ty > 



102 



£tilE# 2 0 0 0-3 0 



1 1—18 3664 



h--yai=.jvr^ — > h->(VU4iyy 176 
L-^a:— ;i/T^ — > L-D>fi/> 745 
L-73:il>«/T^~> L-/tU> 163 

L-r>^v'^^=3|f> L — fyn>ri/> 102 

L-T>^A^=^> L-n>re/> 989 

L-T>^A^^> L-Ay> 127 - 
[0 0 8 2] 

:r.<D^m. i6#Bj{)^TX/t^^>'^20#B*^n-f $/>®^^^^*)•S:*^«%lS^v^ 
v%gl^M e M b T# < ® nrig'ffi*?^ S ^ i: L T v^ s „ 

[0 0 8 3] 
[0 0 8 4] 

pMLYF^^tli^mm^. 3 U ^y^f-CD^«I (15 g<D:^m.. 15g®^#ai^X. 2 

4g®hi;:/h>, 3o■«a)r>fc^s/y>■:^^U'^AS:-^^•ev^s) 1?, 37j!T 

€:ffofcil3 5, ANLYFCDT^y'^Sg^gB^tt, L-r^~>-L->fyn>fi/>-L 

--feU >-L-D>rsy>-L->f yn>r^>-i?^y. ^^^n F^icfijI^-tSL-^ 
^;r~>*^Siyfii?;&^nfeBB^J5:LTV%fco Nt|gLT#i^tlfe 1 i«g®ANLYF$:0.1M 
<3D3S^^I:*^;!K-^t?10«My >M«®«[(pH7.0)-e^MT?-lifeMfiL/, 
5:i8^fc^35, *5albTV^«^V^ANLYF®4>^i^:^<lmC^i> 17,905 (tf^Ml 
7,903) S:a^b;fe:o * ^^?S14=b^<^fb feo IM#®^S$:A 

2 8 ffilE# 2000-3035034 



11—183664 



>iS 3 i: ic J; »; AS-DHFR©iP^?Sf£3?)^^5:S'© 1 tciBT L fco r ® J: (c, fg^M 
[0 0 8 5] 

:b^iR^L/TV^S^^^^t:DNA (iga#-^D4041) UT, 2 ^CD^fc^-a-^^^ 

>f'^— DNA, 5' -gctagcacag actactggcaaaat-3' ii5' -ttaccatacggtaacattcgacg-3 
/ S:MV>TPCR^ICJ: yitipgUT#^4x:fe:DNA (z:4xS:DNA26i:-r'5„ ) Srf^^L, 
m$:Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-Gly©ii K>lC>y^/S-rSlfe«gB^-ej|S 

[0 0 8 6] 

pNALYFSr^Mi: 2 :2^(Dffc^-^^:/^ 'v'-DNA, 5' -ggggatcctcttg 
acaattagttaactatttgttataatgtattc-3' ^tJf 5' -gccgccaccacccgagccaccgccaccac 
gacgctcgaggatttcgaacgaata-3^^fflV^TPCR^^C<^: U iti|iiLT#?>tlfcDNA 
?:DNA27i:-rs„ ) Sr-f^^Lfeo r^^ClC, DNA26$:#IMi: L, 2 2^®^b^-a-^^^-f 
V— DNA, 5' -ggtggcggtggctcgggtggtggcggcgctagcacagactactggcaaaattggactgat 
-3' JStXf 5'-ggggatccttaccatacggtaacattcgacgagccactactttga-3* $:MV^TPCR^ 
{CJ: yitifibT^e>nfcDNA (z:tvS:DNA28i:f S. ) S:f^$gbfc„ DNA27i:DNA28 
Srl^Mig-^bife©-^. 2*(D'ffc;^-^^^^>r^~DNA, 5' -ggggatcctcttgacaatta 
gttaactatttgttataatgtattc-3' 5' -ggggatccttaccatacggtaacattcgacgagcca 
ctactttga-3' $:fl§V^TPCR^^C J: »Jit*iUT#^4lJtDNA (r4xS:DNA29^ fSo 

DNA29S:BamHIT'^mL7t^, ^?^##0 0 5 9 i: l^^fC LT^^^^I 1 IC^W 



ffiliE# 2000-3035034 
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rtlS:pNLXYL-wti:i&#ltfc, 
[0 0 8 7] 

. i603&^ e> i68# s cDiB^jj?)^ 11 K n mmm^imm t^t/^i-~^ ^mm^ <-o^ 

[00 8 8] 

185r^jm^Vm^^tl^>i)K r©^*>158^t)tl69#@© 

mmmymm - ^ ty^-r-^m-^mmK ^ v^ x 3 namz^mr ^ j mit^^ l 

[0 0 8 9] 

gatcctcttgacaattagttaactatttgttataatgtattc-3' il 5* -gacttggtaagcccaattactg 
cccagattgimtccatggctcttccatgcgtt-3' S:MV^TPCR^^C«k U iflibifeDN A 
tl^mkSOft^o ) ^r-f^SSLfc. DNA30$:d^M^LT, 2:^(Dit^^^zf^4'7 
— DNA, 5' -ggggatcctcttgacaattagttaactatttgttataatgtattc-3' t.5' -actttgata 
tccttctgtcgccatgacttggtaagcccaattactgcccagat t-3' M V ^ T PCR^ \Z J: *J Jffi 
UfcDNA (3tl$:DNA31i:"r -&) $:f^^Lfe„ MIC DNA3lS:I^Mi: LT. 2* 
<Z>ft^-^^:/^>f V—DNA, 5' -ggggatcctcttgacaattagttaactatttgttataatgtatt 
c -3* i:5' -ggggggatccttaccatacggtaacattcgacgagccactactttgatatccttctgtcgc- 



2000-3035034 



1 1 — 183664 



3' 5:fflV^TPCR^S^CJ; UifilibfeDNA (r 4xS:DNA32ii -fS) S:#5gb:feo DNA3 
[0 0 9 0] 

(^8) 

i.-y-T.n'y^yW. o.o 

L-:7at~;i/T^ — > 112 
L-t:X^2^> 5.9 
L--fyn^^> 66 
L-n>fS/> 127 

L-TXA^^> 100 L--feU> 

7.9 

L-M/>r— > 0.7 
L-7ty> 58 
[0 0 9 1] 

r®|g:m*^e>> 326«B(Z)T^ 7^i:LTif3i^=fo®i:LT, n>fi/>*^3^S 

-CD^M^f^S:, NL-^ri/^-:^--e(M158L)i:^#l:tfeo NL-^$/^:^-'^(Ml 
SSDO^e-e^STM^^^ji^T^M^^^Ay^X^ K$:, pNLXYL-M158Li:i&#t:tifeo 
[0 0 9 2] 

NL-:^ >> ^ - (M158L) ®337# @ CD >l ^iT- > ® ^Mft^^^f^lStC tt. pNLXYL- 
M158LS:l&^i: LT> 2 2tC®^l:^-^^:/^>f V-DNA. 5' -ggggatcctcttgacaattag 



3 1 
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ttaactatttgttataatgtattc-3' ^5' -actttgatatccttctgtcgcgnngacttggtaagcccaa 
ttactgcccagatt-3' S:fflV^TPCR^S^CJ: yififgLfcDNA (Zl4xSrDNA33i:-r S„ 
) $:f^|gLfco rnkSS^immUVX. 2 2fc®'ffc^-^^y^>rv-DNA, 5'-ggggatc 
ctcttgacaattagttaactatttgttataatgtattc-3' ^5'-ggggggatccttaccatacggtaaca 
ttcgacgagccactactttgatatccttctgtcgc-3' $:MV^TPCR^IC J; UifijiiLfeDN A 
(z:n^DNA34i:t--5o ) S:f^i?L^. DNA34S:BainHI-^^||lUfe^, ^^^## 0 
0 5 9 i: l^^ic LT^^^«s 1 tc^Wr S n D ^- SriS^lfeo * fe, 

[0 0 9 3] 

(^9) ^ 

(337#B®T^ y^m) 

L-r^7t^^>^ 0.1 

^> 0.0 

L- t:x-^S?> 111 

L->fyn>fS/> 151 

L-T>^A^¥> 26 

L-:/n y > 1.7 
l-t;i/^-> 0.0 
L- h uyt-> 0.7 

L-^D i/> 2.1 
[0 0 9 4] 

326#s®T^/mi:LT^>i^*®i:LrTv^vn^^>>^^^ 

:^-•^(M158L,M169I)®a^^&M^5^ai^^ffi^&t^^|;^3f^>^.^ KS:. pNLXYL-LIi: 
[0 0 9 5] 

m^mm^m^QK^ NL-^e/^-:^--^(M158L,M169I)S:, BB^J^gB^a##10lC 

3 2 tfit£#2 0 0 0 - 3 0 3 5 0 3 4 



#^ 11—183664 



{C j: y :^JIia T S^lfe^ oTIg J&NL-^ i/ ^ :^ - (M158L , M169I ) S: ^ ^tl^ L T 
[0 0 9 6] 

pNLXYL-LIS:-^tf:*cMffi^, 3 U »y ^ (15 g®:^ife, ISgO^eo:^::?. 
, 24g(Z) h U-/h>, 30 i»g®T>tf i^U KU "i^A^r^/^-eVN-S) 1?> 3 7 

. JC^T?MeKS:5m^L. ^30 mg®:^— ;&NL-:3p i/^-:^— ^(M158L,M169I) 
X)^#e)4xfeo yp^igi>=i>fS:ffofei:r^> NL-=^e>^:^— ^(M158L,M169I)(© 
y'^lcSgCDffi^tt, L-T^ — >-W Vn>f S/>-L-'fe ll >-L-D>f 

fcSB^JSr LTVAfc, ^^LT#^ti:t lIng<?)NL-^i/^:^-^(M^58L,M169I)$:0. 
lM®3gai^fc:!K^7K-^tflOmMU >gg^^?R(pH7.0)-^^Ml?— Bfeift^b, 

^aSbTV%;&V>NL-=^J/^:^-'^(M158L,M169I)®i>^^ 
<raD'lit, 38,775 (tf^'(ii38,773) , ^^bfco * MMffi=fe>^< ^ft b^fc 

##[38,809), jgm'm7Km7K^!t3S^®:^^ft*^38,845"^fe y , ^T©^^ 

„ zi ® J: ^ ic, 2:^* ^ < -r s 3 ^ ic j; »J , mmbtt3{)'^## S tlfc 

[0 0 9 7] 

iftflstc^bTWttsr^b, itmmK^^^rjtmmmj^M. M't<ow^:^mi^m^ 



3 3 
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[0 0 9 8] 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Technology 

<120> Sulphur Free Enzyne 

<130> 

<160> 10 

<210> 1 

<211> 159 

<212> PRT 

<213> E. coll 

<400> 1 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 
1 5 10 15 

Met Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 
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80 85 


90 


He Met Val He Gly Gly Gly Arg Val Tyr Glu 


Gin Phe Leu Pro 


95 100 


105 


Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 


110 115 


120 


Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 


125 130 


135 


Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin 


Asn Ser His Ser 


140 145 


150 


Tyr Ser Phe Glu He Leu Glu Arg Arg 




155 




<210> 2 




<211> 566 




<212> DNA 




<213> £• coli 




<221> CDS 




<222> (81)... (557) 




<400> 2 




ggatccttga caattagtta. actatttgtt ataatgtatt 


catgagctta actaactaat 


ccggaaaagg aggaacttcc atgatcagtc tgattgcggc 


gctagcggta gatcgcgtta 


tcggcatgga aaacgccatg ccatggaacc tgcctgccga 


tctcgcctgg tttaaacgca 


acaccttaaa taaacccgtg attatggggc gccatacctg 


ggaatcaatc ggtaggcctt 


tgcccggccg caaaaatatt atcctcagca gtcaacccgg 


gaccgatgat cgggttacct 


gggttaaatc ggtcgacgaa gccatcgcgg ccgcaggtga 


cgtaccagaa atcatggtga 


ttggcggcgg acgcgtttat gaacagttct tgccaaaagc 


gcaaaagctt tatctgacgc 


atatcgatgc agaagtggaa ggcgacaccc attttccgga 


ttacgagccg gatgactggg 


aatcggtatt cagcgaattc cacgatgctg atgcgcagaa 


ctcgcatagc tattcgttcg 


aaatcctcga gcgtcgttaa ggatcc 





3 5 
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<210> 3 
<211> 185 
<212> PRT 
<213> B. subtil is 
<400> 3 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He 
1 5 10 15 

Val Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp 

20 25 30 

Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly 
35 40 45 

Ser Pro Phe Arg Thr lie Asn Tyr Asn Ala Gly Vial Trp Ala Pro 
50 55 60 

Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro 

65 70 75 

Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr Tyr Arg Pro 

80 85 90 

Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly Gly Thr Tyr 

95 100 105 

Asp lie Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser He Asp Gly 

110 115 120 . 

Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg Gin Ser Lys 
125 130 135 

Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser Asn His Val 
140 145 150 

Asn Ala Trp Lys Ser His Gly Net Asn Leu Gly Ser Asn Trp Ala 
155 160 165 

Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser Ser Gly Ser Ser 

3 6 aill# 2000-303 5 034 
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170 




175 


180 


A on 1 THr V;)1 Trn 
ASn V<ii ini v«i l*P 








1 








sZiUx 4 








sZilx Duo 








xirfXi^^ una 








sZlO? D, SUDXI.IIS 
























✓VIA AN A 








gCXSlgCECag aCLaCt^^Ca. 


aaa x xggac x 


ga tggggg^g g I A L <ig L <ia<i 


^g^ Lg Ll^olcl L 


gggtCtggcg ggaaxtacag 


xg X xaax xgg 


'#"«*f'9 9'f'9^*<*€r cr9SI9 'f"f"f'€Fih 




ggxiggacxa caggxxcgcc 


a X X taggaug 


9'f'999^i'9't'9 n't tWt* f*€F€THfr't 




aaxggcaaxg gaxaxxxaac 


xxxaxa xgg I 


"f* <r eraser 9 <r9 1' #^9^^'fl^1'09 "t* 


9 cr9 9 i" 9 •1' ■f' 9 'f' 


gxagxggaxx caxggggxac 


X xa lagacc t 


9^t(T<r99^<r't' SI "t" 9 9 9 crcr'f' 9 
ai^ Irggoia^g t A L Afilagg^ t a 


(r i' 9 9 9 9 9 cr 1* 


gaxggggsxa caxaxgacax 




9tf^9r^<r'f"l'9'f'9 Sl#*<rtf*9f*i^"t"t"i* 




gatcgcacta cttttacgca 


gtactggagt 


gttcgccagt cgaagagacc 


aaccggaagc 


aacgctacaa tcacttfcag 


caatcatgtg 


aacgcatgga agagccat gg 


aatgaatctg 


ggcagtaatt gggcttacca 


agtcatggcg 


acagaaggat atcaaagtag 


tggctcgtcg 


aatgttaccg tatggtaa 









<210> 5 
<211> 159 
<212> PRT 
<213> E. coli 
<400> 5 

Ala lie Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 
15 10 15 
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Asn Glu Asn Ala Leu Pro Trp Asn 
20 

Phe Lys Arg Asn Thr Leu Asn Lys 

35 

Thr Trp Glu Ser lie Gly Arg Pro 
50 

He Leu Ser Ser Gin Pro Gly Thr 
65 

Lys Ser Val Asp Glu Ala lie Ala 
80 

He Phe Val lie Gly Gly Gly Arg 

95 

Lys Ala Gin Lys Leu Tyr Leu Thr 
110 

Gly Asp Thr His Phe Pro Asp Tyr 

125 

VaiPhe Ser Glu Phe His Asp Ala 
140 

Tyr Ser Phe Glu He Leu Glu Arg 

155 

<210> 6 

<211> 569 

<212> DNA 

<213> E. coli 

<221> CDS 

<222> (81) . . . (560) 

<400> 6 

ggatccttga caattagtta actatttgtt 



Leu Pro Ala Asp Leu Ala Trp 
25 30 
Pro Val He Tyr Gly Arg His 
40 45 
Leu Pro Gly Arg Lys Asn He 
55 60 
Asp Asp Arg Val Thr Trp Val 
70 75 
Ala Ala Gly Asp Val Pro Glu 
85 90 
Val tyr Glu Gin Phe Leu Pro 
100 105 
His He Asp Ala Glu Val Glu 
115 120 
Glu Pro Asp Asp Trp Glu Ser 
130 135 
Asp Ala Gin Asn Ser His iSer 
145 150 

Arg 



ataatgtatt catgagctta actaactaat 



ffi|E# 2000-3035034 
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aggaacttcc atggcaatca gtctgattgc ggcgctagcg gtagatcgcg 
cgaaaacgcc ctcccatgga acctgcctgc cgatctcgcc tggtttaaac 
aaataaaccc gtgatttacg ggcgccatac ctgggaatca atcggtaggc 
ccgcaaaaat attatcctca gcagtcaacc cgggaccgat gatcgggtta 
atcggtcgac gaagccatcg cggccgcagg tgacgtacca gaaatcttcg 
cggacgcgtt tatgaacagt tcttgccaaa agcgcaaaag ctttatctga 
tgcagaagtg gaaggcgaca cccattttcc ggattacgag ccggatgact 
attcagcgaa ttccacgatg ctgatgcgca gaactcgcat agctattcgt 
cgagcgtcgt taaggatcc 

<210> 7 
<211> 353 
<212> PRT 
<213> 
<400> 7 

Ala He Ser Leu lie Ala Ala Leu Ala Val Asp Arg Val He Gly 
1 5 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn lie 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

He Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

3 9 2000-3035 034 



ccggaaaagg 
ttatcggcaa 
gcaacacctt 
ctttgcccgg 
cctgggttaa 
tgattggcgg 
cgcatatcga 
gggaatcggt 
tcgaaatcct 



11—183 6 64 



Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 

110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 . 

Yal Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu lie Leu Glu krg Arg Gly Gly Gly Gly Ser Gly 

155 160 165 

Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly 

170 175 180 

Gly Gly lie Val Asn Ala Yal Asn Gly Ser Gly Gly Asn Tyr Ser 

185 190 195 

Yal Asn Trp Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp 

200 205 210 

Thr Thr Gly Ser Pro Phe Arg Thr lie Asn Tyr Asn Ala Gly Val 

215 220 225 

Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 

230 235 240 

Arg Ser Pro Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr 

245 250 255 

Tyr Arg Pro Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly 

260 265 270 

Gly Thr Tyr Asp lie Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser 

275 280 285 

He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg 

290 295 300 

Gin Ser Lys Arg Pr Thr Gly Ser Asn Ala Thr He Thr Phe Ser 

305 310 315 

Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu Gly Ser 

4 0 mfE#2 0 0 0 - 3 0 3 5 0 3 4 
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320 



325 



330 



Asn Trp Ala Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser Ser 



Gly Ser Ser Asn Val Thr Val Trp 

350 



nZIU/ o 








N.Z11/ lido 








✓oi OS n\rA 
















n4UUx o 










caax Lagxxa 


aCXaXXXgXX aXddXgXcltt 


^ O "4 ctO "4 Q 0/* + 00^*"#'00"f' 

Cci L gclgC L L <1 v cloi^ Xclol L 




eiggaacxxcc 


aXggC«l<iXCa gXCXgoXXgU' 


gg Xagog g t <lga X i^g 




^ ctO O O O tf^ €r€^ 

Cgclclclal^gCC 




C'gcl If tv^gi'^ Ifgg If i If <t<ta.^ 




9 SI SI "f* SI SI 21 ^ tf^ 


g IfgA If If Lel^g ^gwgl^^fll LAO 


P ^ircrcrSISI + ^SI SI't'f^ar<rf'Slor<rtf^ 




^ fr SI SI SI SI S1 1* 


o L If <* If If oo gwa^ifOaaoo 


PCTT^frSlf^f^frSI 9SI 't'tf^fFfrcF^ 




SI 't'C*<FfF"f'#*«rSlf* 




t^acs'liacca eaaatcf tc? 

tfgCAWg lf«»W\.»C» g |f\^ If lf\^^ 






'talipaacafirti ticttifirccaaa 


a?c?caaaa? ctttatct^a 




\ ffcacsta^l* ? 


paa^'s^cisraca ccca 1 1 1 1 cc 

^OVh^^ V^w^^ WwwW If V If If WW 


ff^aliliacfi'aff ccfffiratLsracti 


gggaatcggt 


attcagcgaa 


ttccacgatg ctgatgcgca 


gaactcgcat agctattcgt 


tcgaaatcct 


cgagcgtcgt 


ggtggcggtg gctcgggtgg 


tggcggcgct agcacagact 


actggcaaaa 


ttggactgat 


gggggcggta tagtaaacgc 


tgtcaatggg tctggcggga 


attacagtgt 


taattggtct 


aataccggaa attttgttgt 


tggtaaaggt tggactacag 


gttcgccatt 


taggacgata 


aactataatg ccggagtttg 


ggcgccgaat ggcaatggat 


atttaacttt 


atatggttgg 


acgagatcac ctctcataga 


atattatgta gtggattcat 


ggggtactta 


tagacctact 


ggaacgtata aaggtactgt 


aaaaagtgat gggggtacat 


atgacatata 


tacaactaca 


cgttataacg caccttccat 


tgatggcgat cgcactactt 


ttacgcagta 


ctggagtgtt 


cgccagtcga agagaccaac 


cggaagcaac gctacaatca 


ctttcagcaa 


tcatgtgaac 


gcatggaaga gccatggaat 


gaatctgggc agtaattggg 



335 



340 



345 
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cttaccaagt catggcgaca gaaggatatc aaagtagtgg ctcgtcgaat gttaccgtat 
ggtaaggatc ccc 

<210> 9 
<211> 353 
<212> PRT 
<213> 
<400> 9 

Ala He Ser Leu lie Ala Ala Leu Ala Val Asp Arg Val He Gly 
1 5 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Gin Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

He Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 ^ 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 
110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 
125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 
140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg Gly Gly Gly Gly Ser Gly 

4 2 miEi^2 O 0 0 - 3 0 3 5 0 3 4 
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155 160 165 

Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly 

170 175 180 

Gly Gly lie Val Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser 

185 190 195 

Val Asn Trp Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp 

200 205 210 

Thr Thr Gly Ser Pro Phe Arg Thr He Asn Tyr Asn Ala Gly Val 

215 220 225 

Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 

230 235 240 

Arg Ser Pro Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr 

245 250 255 

Tyr Arg Pro Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly 

260 265 270 

Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser 

275 280 285 

He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg 

290 295 300 

Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser 

305 310 315 

Asn His Val Asn Ala Trp Lys Ser His Gly Leu Asn Leu Gly Ser 

320 325 330 

Asn Trp Ala Tyr Gin Val He Ala Thr Glu Gly Tyr Gin Ser Ser 

335 340 345 
Gly Ser Ser Asn Val Thr Val Trp 

350 

<210> 10 

4 3 aJiE# 2000-3035034 
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<211> 1153 
<212> DNA 
<213> 
<400>10 







actatttfftt 


O ^ cr crSI SI 51 SI crcr 


SI ctctS) ji p p 


SI t' orcrp SI SI n a 




<rSl SI SI SI P (Tl^ 


cf* P P P S1 1" itrcrSI 




SI SI SI SI Q SI PC P 


cr'f'o'SI i" "I" ■f'SlPCF 
g Lgci L L LclOg 




rr ^ O O O O "#* 

C>g^U> d. Ci <1 Clci . Ir 






cH C;gg i Cga C 






wggaUgCgL L 


SI ctsi si si cr 't' 


CgC cll. «l i> ego. 


xgcagaagtg 


g<* clggC'gcICa 




SI PSIcrPora SI 








oror'f' <T<Tf* CTCT'f' 

gg tggWrgg tg 


SI <r arc SI 9 SI 




orprcTCTfrPcreyf' SI 


attaca^tgt 


taattggtct 


aataccggaa 


gttcgccatt 


taggacgata 


aactataatg 


atttaacttt 


atatggttgg 


acgagatcac 


ggggtactta 


tagacctact 


ggaacgtata 


atgacatata 


tacaactaca 


cgttataacg 


ttacgcagta 


ctggagtgtt 


cgccagtcga 


ctttcagcaa 


tcatgtgaac 


gcatggaaga 


cttaccaagt 


catcgcgaca 


gaaggatatc 


ggtaaggatc 


ccc 





ataatgtatt catgagctta actaactaat 
gtctgattgc ggcgctagcg gtagatcgcg 
acctgcctgc cgatctcgcc tggtttaaac 
ggcgccatac ctgggaatca atcggtaggc 
gcagtcaacc cgggaccgat gatcgggtta 
cggccgcagg tgacgtacca gaaatcttcg 
tcttgccaaa agcgcaaaag ctttatctga 
cccattttcc ggattacgag ccggatgact 
ctgatgcgca gaactcgcat agctattcgt 
gctcgggtgg tggcggcgct agcacagact 
tagtaaacgc tgtcaatggg tctggcggga 
aftttgttgt tggtaaaggt tggactacag 
ccggagtttg ggcgccgaat ggcaatggat 
ctctcataga atattatgta gtggattcat 
aaggtactgt aaaaagtgat gggggtacat 
caccttccat tgatggcgat cgcactactt 
agagaccaac cggaagcaac gctacaatca 
gccatggact caatctgggc agtaattggg 
aaagtagtgg ctcgtcgaat gttaccgtat 
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